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I. Basis of the report 



Description, Pages 

^ ^ as originally filed 

Claims, Numbers 

1 ^ as originally filed 

These elements were available or furnished to this Authority in the following language: , wh.oh .s: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examinafon (under 
Rule 55.2 and/or 55.3). 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the d.sclosure 
7n thl intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readab.e form is identical to the wntten sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5 □ This report has been established as if (some of) the amendments ; had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any reptacement sheet containing such amendments must be referred to under item 1 and annexed to th,s 
report.) 

6. Additional observations, if necessary: 
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V. Reasoned statement under Artic.e 35(2) with regard to novelty, inventive step or industrial app.ioabi.ity; 
citations and explanations supporting such statement 

1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: 


Claims 


1-11 


No: 


Claims 




Yes: 


Claims 


1-11 


No: 


Claims 




Yes: 


Claims 


1-11 


No: 


Claims 





2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/GB 03/05238 
EXAMINATION REPORT - SE PARATE SHEET , 

1 The application relates to a method suitable for the separation of metals from 
" mixtures of metal oxides comprising oxides of metals from the transition meld series 
or from the lanthanide or actinide series. The method comprises adding the mood 
oxide to a molten salt electrolyte and cathodically electrolysing the ox.de in such a 
way that certain metals are selectively reduced over the others. The reduced metal .s 
then separated from the remaining metal oxides. 

A preferred metal oxide mixture is zirconium and hafnium oxides (claim 3) and the 
preferred molten salt CaCI 2 or BaCI 2 (claim 7). 

2. Reference is made to the following documents: 

DV. WO-A-01/41152 
D2: WO-A-02/066712 
D3: US-A-4 762 694 

D1 is cited in the description and discloses a process for reducing to metallic form a 
metal oxide present in spent nuclear fuel, such as mixed uranium/pluton.um ox.de 
Z\ pellets (claim 3). The potential of the cathode is control.ed as to favour oxygen 
ionisation over deposition of the metal from the cations present in the molten salt 
daim 1) The reduced metal is later used as the feed for an electroref.n.ng process 
which may be carried out in the same electrolytic cell as the electrolytic reduction 
process (claims 10 and 11). 

D2 relates to an electrorefining process using an electrolyte comprising molten salt. 
D2 teaches that selective electrodeposition is achieved by applying a surtable 
potential at the cathode. In the case of uranium from irradiated nuclear fuel uranium 
and less electropositive metals are deposited first. As there usually are no less 
electropositive metals dissolved, only uranium will deposit, leaving the other metals in 
the anodic sludge (p.10, 1.23 - p.11, 1.13). 

D3 discloses a molten salt extraction process of metals from low grade ores and 
ocean-floor nodules. The metal oxides are converted to chlorides in a molten salt and 
then subjected to selective distillation, electrolysis and precipitation (claim 1). In 
example 1 , the molten salt is a mixture of NaCI, KCI and MgCI 2 , the distillation step 
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4. 



removes iron and copper chlorides and the electrolysis is carried out at about -0.1 
loU and 0.3 volt versus Ag/AgCI for deposition of nicke. and cobalt on separate 
graphite cathodes. 

The present application applies the electroreduction method of D1 to a mixture of 
n^al oxides w«h the aim to separate the metals from each other. Whereas D1 does 
men ion a mixture of uranium and plutonium oxides, it is not unambiguously denvab.e 
from D1 That one metal is reduced and separated while the other one rema.ns as a 
metal oxide. 

D2 does not teach cxygen ionisation instead of metal deposition as presently claimed 
and the process of D3 converts metal oxides into chlorides instead of 
electroreducing. 

Consequently, the requirement of novelty of Art.33(2) PCT is seen as fulfilled by the 
subject S of claim 1 and, due to direct dependency, by that of its dependant 
claims 2 to 1 1 . 

There is no incentive from D2 or D3 to apply the electroreduction method of D1 to a 
separation process of metals originating from a mixture of metal ox.des. 

Consequently, the requirement of inventive step of Art.33(3) PCT is seen as fulfilled 
by the subject matter of claims 1 to 1 1 . 
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